This paper presents the Environmental Concern Kuznets Curve (ECKC) theory about decreasing environmental concern in the most developed and protected area-rich countries. We analyzed the relationship between the protected area (PA) coverage, environmental concern and GDP per capita in the 42 most developed countries in the 1990s, 2000s and 2010s. Our conclusion is that 1) as countries develop, environmental protection becomes less dependent on economic development; 2) at high levels of economic development, environmental concern decreases; 3) environmental concern reaches a maximum at 20-30% of PA coverage and decreases beyond this point. The influence of human values and factors at the local level was determined by a national survey (n = 999) on public attitudes toward greater conservation of forests in Slovenia. The results comply with the ECKC theory; the higher the naturalness of forests in the surroundings of a respondent's home, the lower the support for greater conservation. However, the study suggests that human values play a prominent role. Support for conservation largely depended on the respondents' general attitude toward forest cover and growing stock, harvesting intensities, satisfaction with the level of control in forests and concern for the population of protected brown bears. The general belief that ecosystems are fragile and there are limits to growth increased support for conservation by 33%. We conclude that the environment in the most developed countries is likely to experience increasing pressure due to decreasing environmental concern and its decoupling from objective problems.
Introduction

Environmental protection and the public
Environmental protection represents one of the key goals in the sustainable development agenda (UN, 2018) . In the last decade, developed countries in particular have reduced their impact on the environment (Venter et al., 2016) and expanded protected areas (PA) to cope with the degradation of natural ecosystems. Forests have been among the most degraded ecosystems; about one third of global forest cover has been completely removed in the last few hundred years (Potapov et al., 2011) . In an effort to halt biodiversity loss, enhance ecosystem services and increase climate change mitigation potential, many European countries (e.g. Greece, Italy, Ireland, Spain, the UK) have initiated extensive afforestation programs (EEA, 2016) . Campaigns for rewilding and regreening the land (Schnitzler, 2014; The Bonn challenge, 2017) and the popularization of near-natural forest management have contributed to the successful restoration of degraded forests.
Political efforts to restore and conserve forests seem to be supported by the general public also (e.g. Eriksson et al., 2015; Bakaki and Bernauer, 2016; Miller et al., 2016; Sagebiel et al., 2017) , with stronger environmental concern observed in post-industrial countries (Franzen and Meyer, 2010; Franzen and Vogl, 2013a) . Despite some fluctuation in public awareness of environmental problems in the developed world in the past 40 years (for Europe see for instance Telešiene and Gross, 2017) , forest conservation still ranks high among environmental concerns. The literature on public opinion on forests in Europe (Kangas and Niemeläinen, 1996; Rametsteiner and Kraxner, 2003; Fabra Crespo et al., 2014; Forestry Commission, 2017, Ciesielski and Stereńczak, 2018) consistently shows that the majority of Europeans strongly support stricter conservation of forests. The general conclusion has been that Europeans have shifted their expectations from a traditional commodity and recreational perspective to a demand for greater conservation and management for ecosystem services, often based on the perception that forests are over-exploited (Rametsteiner and Kraxner, 2003; ECORYS, 2009) . Since environmental degradation continues alongside the continued growth of developed countries, two questions arise: 1) Is there a turning point in public support for environmental protection in relation to https://doi.org/10.1016/j.jenvman.2018.10.087economic growth and PA coverage? 2) Which factors increase public support for environmental protection in the most developed countries?
Environmental Concern Kuznets Curve (ECKC) theory
Environmental sociology offers several theories for explaining the covariation of environmental concern, environmental protection and economic growth. The Environmental Kuznets Curve (EKC) theory (Kuznets, 1955) assumes that environmental protection deteriorates in the early stages of economic development and subsequently improves in later stages -a relationship that can be represented with a U-shaped curve ( Fig. 1a non-dashed line, e.g. Dinda, 2004) . The EKC theory suggests that once an industrial country reaches a turning point in economic development, structural change and technological progress along with increasing environmental concern lead to improved environmental protection and a symbiotic path of environmental protection and economic growth (Dinda, 2004) . Some studies (e.g. Joshi and Beck, 2017) have found evidence for an inverse N-shaped relationship between environmental protection and economic development (Fig. 1a including dashed line). Thus, it remains unclear whether the continued economic growth of post-industrial countries ultimately leads to increased or decreased environmental protection.
The EKC theory assumes that environmental concern does not have a significant influence on environmental protection at lower levels of economic development (Franzen and Meyer, 2010) . As economic development increases, environmental concern increases (Fig. 1b; Dinda, 2004; Franzen and Vogl, 2013a) . Such a relationship implies that in post-industrial societies the saturation point, where a further increase in environmental protection triggers public opposition to it (Fig. 1b, dashed line) , is never reached. If environmental protection can only reach its minimum but not maximum (e.g. Bimonte, 2002) , and environmental concern monotonously increases with economic development (Franzen and Meyer, 2010; Franzen and Vogl, 2013a; Liu and Mu, 2016) , then the relationship between environmental concern and environmental protection should be a two-valued function in the form of the letter C ( Fig. 2a and b, non-dashed line). However, if a country can reach two extremes in environmental protection (minimum and maximum), and environmental concern decreases once a developed country protects a relatively large proportion of its territory, then the relationship between environmental concern and environmental protection is a multivalued Z-shaped function with three branches (Fig. 2a and b, including dashed line). Despite a great deal of empirical research on the relationship between environmental concern, economic growth and environmental protection (e.g. Gelissen, 2007; Franzen and Vogl, 2013a; Schultz et al., 2014; Echavarren, 2017) , the assumption of a non-monotone relationship between environmental concern and environmental protection (hereinafter called the Environmental Concern Kuznets Curve (ECKC) theory) has never been empirically verified.
Economic development and the level of environmental protection 
are not the only factors associated with environmental concern (Dinda, 2004) . Scholars have grouped the drivers of environmental concern into two primary explanations: the objective problems explanation (the biophysical dimension) and the subjective values explanation (the social-psychological dimension) (Inglehart, 1995) . However, empirical studies have often come to contrasting conclusions on their respective importance (e.g. Dorsch, 2014; Hao, 2016) , and most of the studies have been based either on social psychological theories or landscape ecology criteria (Kaltenborn and Bjerke, 2002; Schläpfer and Hanley, 2003; Davis and Jones, 2014; Czajkowski et al., 2016) .
The objective problems explanation of environmental concern
Many studies have shown that landscape composition and configuration in a respondent's surroundings influence his or her opinion on the environment (e.g. Lee et al., 2008; Upton et al., 2015; Nielsen et al., 2016) . If the landscape in the vicinity of a respondent's home is well preserved, the respondent is more likely to be satisfied with the state of the environment (Lee et al., 2008) . However, cross-cultural studies suggest that individuals usually underestimate the severity of environmental problems in their immediate neighborhood because they perceive environmental problems as being more severe on a large scale (Uzzell, 2000; Schultz et al., 2014) . The literature also provides two contrasting explanations on the direction of the influence of the state of conservation. The environmental deprivation theory (Tremblay and Dunlap, 1977) suggests that public support for conservation increases when a forest landscape is in danger of degradation, i.e. when it becomes polluted, increasingly deforested, fragmented or poorly connected. For instance, van den Berg and Koole (2006) found that the development of wild nature was evaluated less positively in a forested area than in open rural areas. In contrast, some studies suggest that attitudes toward forest conservation are more likely to be positive for larger intact forests than for areas already severely damaged. Czajkowski et al. (2016) , for instance, found that the higher the ecological value of forests in the respondents' area, the more they prefer expanding areas of forest conservation. Thus, it remains unclear which landscape composition and configuration evokes support for environmental protection.
The subjective values explanation of environmental concern
Support for or opposition to protection of the natural environment has been explained by numerous theories (e.g. Inglehart, 1995; Dunlap and Mertig, 1995; Fulton et al., 1996; Diekmann and Franzen, 1999; Uzzell, 2000; Milfont and Duckitt, 2010) . These theories argue that a great deal of variability in public concern for the environment can be explained by human values and general attitudes toward the environment. Many empirical studies have confirmed that a pro-environmental orientation increases support for nature conservation (e.g. Vaske and Donelly, 1999; Kaltenborn and Bjerke, 2002; Van Riper and Kyle, 2014; Rhead et al., 2015) . Support for conservation may also be associated with the level of emotional or social attachment to the landscape (e.g. Lokocz et al., 2011) .
Organization of the study and research questions
To verify the ECKC theory and determine the drivers of environmental concern, the research was organized at two levels: the global level and the national level. At the global level we investigated the relationship between environmental concern, environmental protection and economic development in the most developed countries. At the national level we selected Slovenia, the world's best performing country in biodiversity and habitat conservation (Yale Center for Environmental Law and Policy, 2016), and we conducted a public opinion survey on greater conservation of forests. We then linked georeferenced public opinion survey data to landscape and social variables and developed a spatially-explicit model of public attitudes toward forest conservation. The aim of the study was thus twofold: 1) to ascertain whether at a certain amount of PA public demand for conservation decreases, suggesting the existence of the ECKC and 2) to determine whether public attitudes toward forest conservation follow the ECKC, and if so, which factors besides economic growth influence public demand for the greater conservation of forests.
Methods
Environmental Concern Kuznets Curve theory verification
First, we tested the relationship between environmental protection and economic development in the most developed countries by carrying out square and cubic polynomial regressions between environmental protection and gross domestic product (GDP) per capita expressed as purchasing power parity converted to current international dollars based on the 2011 International Comparison Program (WB, 2016a) for 42 countries with a very high GDP (UNDP, 2016; Appendix A). In addition to GDP we used the Human Development Index (HDI), which emphasizes achievements in human development other than economic growth alone.
1 Environmental protection was measured as the percentage of terrestrial PA defined as PA by the International Union for Conservation of Nature (IUCN) and Convention on Biological Diversity (CBD) (http://www.biodiversitya-z.org/content/protected-area, IUCN, 1994; IUCN, 1998; WB, 2016b; UNEP-WCMC, 2016) . The IUCN PA coverage has already been used as an internationally comparable measure of a country's environmental protection performance in testing the EKC (Bimonte, 2002) . Second, the relationship between environmental concern and economic development was tested by regressing environmental concern on GDP and HDI with three monotone functions (i.e. linear, logarithmic and power functions) and a square polynomial. Three monotone functions represent three possible monotone relationships with constant, decreasing and increasing rate of increase. A square polynomial represents a non-monotone relationship. Environmental concern was measured by Franzen and Vogl (2013a) Index of Environmental Concern (ECI) calculated as an additive scale of the nine items from the International Social Survey Programme (ISSP) in 1993, 2000 and 2010. ECI measures several components of environmental concern in a range between 0 and 100. The higher the ECI, the higher the environmental concern.
Finally, ECI was regressed on PA coverage to verify the ECKC theory. A monotonically increasing ECI with increasing PA coverage suggests rejection of the ECKC theory. In contrast, a non-monotone curve with increasing environmental concern at a low to medium percentage of PA and decreasing environmental concern above a certain percentage of PA suggests the existence of a multivalued Z-shaped ECKC ( Fig. 2a and b) .
Public attitudes toward forest conservation
Study area
Slovenia, which represents only 0.5% of the European Union's (EU) territory, is an example of a developed country with a well preserved environment. It has the lowest rate of forest fragmentation in Europe (Estreguil et al., 2012) , the largest coverage of Natura 2000) sites (37% of the territory) and hosts 15% of all rare or threatened species present in the EU (MOP, 2016) . It has the greatest share of PA in Europe, i.e. 53.64% of the terrestrial land (UNEP-WCMC, 2017 of environmental taxes in total taxes collected (EUROSTAT, 2015 (EUROSTAT, , 2017 . Decades of close-to-nature forest management and the prohibition of clear-cutting since 1947 have contributed to the development of mostly uneven-aged forests that currently cover 58.4% of the territory. The national register of settlements lists 6036 settlements (SURS, 2016) with a median size of 194 ha, of which only 1% have no forest. According to the Institute of the Republic of Slovenia for Nature Conservation (2013), 6% of the total population lives in Natura 2000) areas.
Survey and sampling
We sampled randomly among adult citizens in 12 statistical regions to obtain a representative sample of the population (Fig. 3) . The survey was conducted by computer aided telephone interviews with cell telephone and line telephone holders (70% and 30%, respectively) to avoid overrepresentation of the older population when sampling only among the latter. The target number of responses was set at 1000 to achieve an acceptable margin of sampling error of plus or minus 5.0% (Krejcie and Morgan, 1970) at the 95% confidence level. To approach the required sample size, altogether 11,779 telephone calls were made of which 41.0% went unanswered, 31.3% of calls were made to recipients that did not want to participate and 19.8% were not completed for technical or other reasons, which resulted in 1006 finished interviews, including those with item-non-response. 59.0% contact rate, 68.7% cooperation rate, 80.2% completion rate and 8.5% response rate in this study are in line with the rates reported by the social survey research companies for telephone interviews (Marken, 2018) .
After case-wise deletion and data imputation, the final number of interviews amounted to 999. The first part of the close-ended questionnaire explored public satisfaction with the current state of forests and conservation, the development of forest cover in the past decade, management regimes and nature conservation policies. The second part was designed to elicit respondents' general attitude toward the environment using the standardized 15-item New Ecological Paradigm (NEP) scale (Dunlap et al., 2000) .
A low response rate does not necessarily entail nonresponse error. However, since the distribution of certain population characteristics was unknown and representativeness of the sample for all variables of interest was not tested, higher response rate would decrease the potential of nonresponse error (Dillman, 1991) . Representativeness of the sample was checked by comparing the socio-demographic variables of the sample (n = 999) to that of the population of adult citizens in 2015 (SURS, 2016) . The male/female ratio in the sample was not significantly different from the ratio in the population (50.8: 49.2 versus 49.1: 50.9, the two-proportion Z-test score = 1.07, P = 0.28), and the proportion of forest owners in the sample did not significantly differ from its proportion in the population (the Z-score = −1.4, P = 0.16). However, respondents were on average older than the targeted population (54.0 vs. 48.0 years, one-sample Wilcoxon signed rank test standardized test statistic = 6.2, p < 0.001), and they were significantly better educated (χ 2 -test = 254.5, P < 0.001).
Binary logistic regression
To identify the most important predictors of public opinion on greater conservation of forests, we used logistic regression. The binary dependent variable CONS, which measured the opinion on greater conservation of forests, was derived from the following question: Do you think there is (1) absolutely not enough protected forest, (2) not enough protected forest, (3) just enough protected forest, (4) too much protected forest or (5) absolutely too much protected forest in Slovenia? Responses coded 1 or 2 were treated as pro trait (i.e. those who potentially agree with greater conservation), and all other responses were treated as being unsupportive of greater conservation (Table 1) .
Before running the logistic regression we verified the collinearity of independent variables. If the Pearson correlation coefficient between two independent variables exceeded 0.40, one of the variables in the pair was excluded. A χ 2 -test for category variables and a two-sided ttest for continuous variables (adjusted for when the equality of variances was not met, as appropriate) were used to check their univariate influence on the dependent variable. To obtain the most parsimonious model that still explains the data, we used forward conditional regression, where the probability for the inclusion and exclusion of variables was set at 0.10. In the final model we calculated the variance inflation factors (VIF) to check for possible multicollinearity remaining in the model. VIF ranged from 1.012 to 1.055, indicating the absence of multicollinearity. Goodness-of-fit was tested with the HosmerLemeshow goodness-of-fit test and with Nagelkerke R 2 .
Predictors of human attitudes toward forest conservation 2.2.4.1. Landscape metrics.
We used the high nature value (HNV) concept (EEA, 2014) to quantify the extent to which forests would hypothetically need conservation. The HNV concept is measured by a High Nature Value forest indicator (HNV indicator) calculated as an arithmetic mean of the five standardized indicators of naturalness: Naturalness of tree species composition, Hemeroby, Growing stock volume, Accessibility and Landscape connectivity (Fig. 4) . Naturalness of tree species composition was estimated with the Robič Index of Dissimilarity (RID) (Bončina et al., 2017) , which ranges from 0 (completely natural forests) to 1 (completely altered forests). The reference value against which the current tree species composition was compared was natural tree species composition estimated on approximately 10,000 phytosociological relevés (surveys) of forest vegetation in accordance with the Central European vegetation method (Braun-Blanquet, 1964) . In the calculation of the HNV indicator, the index of similarity (1-RID) was used. The higher the 1-RID, the more natural the tree species composition.
Hemeroby measures human impacts on ecosystems. It was calculated as the Euclidian distance between a respondent's home and a settlement area with at least 30% of built-up and related areas (EEA, 2014) . Since areas closer to urbanized centers experience hemeroby disproportionally more than areas farther than 20 km, we rescaled hemeroby to HNV fuzzy likelihood μ HNV with a range 0-1 using logistic fuzzy membership function (Eq. (1), EEA, 2014):
(1) where x is the unstandardized value of hemeroby and x T is the threshold value set at 20. Thus, all respondents living equal to or farther than 20 km from the altered environment were treated as respondents from high nature value areas (Fig. 4) .
Growing stock volume of forest stands in the settlement area was calculated as the stand area weighted mean of the standing volume of all forest stands in the settlement area (SFS, 2015) . The same logistic fuzzy membership function was used to rescale growing stock to HNV fuzzy likelihood (Eq. (1)) with the threshold value x T set at 300 m 3 /ha. The threshold of 300 m 3 /ha was used as an indicator of naturalness of beech-dominated forests (EEA, 2014), which prevail in Slovenia (SFS, 2015) . Thus, stands with at least 300 m 3 /ha were considered HNV stands (Fig. 4) .
Accessibility was calculated as the average slope in the settlement area using a digital terrain model with 100-m resolution. In rescaling accessibility to HNV fuzzy likelihood (Eq. (1)), we used 20°as the threshold value, meaning that HNV increased logistically with slope and reached a maximum of 1 for slopes equal to or greater than 20° (  Fig. 4) .
Landscape connectivity was assessed using the patch fractal dimension (FRACT), which measures the degree of complexity of patches by comparing the perimeter (P) of a patch to its area (A) (McGarigal and Marks, 1994) . The patch fractal dimension of settlement areas was calculated as 2-times the natural logarithm of the forest patch perimeter P (m) divided by the natural logarithm of the forest patch area A (m 2 ) (Eq. (2)). For simple, non-fragmented shapes (e.g. circles and rectangles) FRACT approaches 1, while for highly complex shapes FRACT approaches 2.
FRACT was scaled to HNV fuzzy likelihood (Eq. (1)) by setting x T at 1.5, meaning that settlement areas with FRACT equal to or greater than 1.5 were considered as areas with a low HNV likelihood value. Settlements with no forest for which the calculation of FRACT was not possible were considered extremely fragmented forest landscapes and classified as areas with HNV = 0 (Fig. 4) . In addition to these four indicators of HNV, several other landscape metrics such as Landscape Shape Index and Patch density were calculated (Table 2 ) and included in the logistic regression model. Their hypothesized influence is explained in detail in Table 2 .
The NEP scale.
Respondents' general attitude toward the environment was measured by the New Ecological Paradigm (NEP) scale (Table 3 , Dunlap et al., 2000) . The NEP scale consists of 15 items which measure two environmental paradigms: the emerging environmental paradigm in which humans see the world more ecologically (the eight odd items), and the dominant social paradigm that emphasizes growth, development and anthropocentrism (the seven even numbered items). NEP can extract several more nuanced environmental worldviews (Dunlap et al., 2000) .
The respondents were asked to indicate their level of agreement with the 15 items on a standard five-point Likert scale (1 = strongly disagree, 5 = strongly agree). We used Principal Component Analysis (PCA) to extract the dominant environmental worldviews. The reliability of PCA using Carmines' theta θ = (N/N − 1) * (1 − 1/λ 1 ), where N is the number of factors from the list and λ 1 is the first eigenvalue (Carmines and Zeller, 1979) , was 0.87, which is acceptable. Only components with an eigenvalue greater than one were considered. Thus, four PCs were extracted and subsequently rotated with varimax rotation to increase their interpretability (Table 3) . Factor scores were then used as indicators of respondents' general concern for the environment.
Finally, we verified with Moran's I (Remm and Kelviste, 2014) whether public opinion on greater conservation of forests and environmental worldviews shows a tendency of spatial clustering. Moran's I can range from −1 to +1; negative values indicate negative spatial autocorrelation and positive values indicate positive spatial autocorrelation. A zero value indicates a random spatial pattern. There should be no spatial autocorrelation of the factor representing the proenvironmental orientation nor should there be spatial clustering of the conservation supporters if a pro-environmental orientation is truly a deep-seated belief (e.g. Schultz et al., 2014) independent of the naturalness of the landscape around the respondent's home (Scannell and Gifford, 2010) . b LFA: the areas where agricultural production or activity is more difficult because of natural handicaps. Due to handicaped farming there is a significant risk of agricultural land abandonment http://ec.europa.eu/agriculture/rurdev/lfa/index_en.htm. a Column N % for categorical variables.
Table 3
The New Environmental Paradigm Scale (Dunlap et al., 2000) and the four extracted principal environmental attitudes held by respondents. 2. Humans have the right to modify the natural environment to suit their needs 0.62 4. Human ingenuity will insure that we do not make the earth unlivable 0.66 8. The balance of nature is strong enough to cope with the impacts of modern industrial nations 0.61 10. The so called "ecological crisis" facing humankind has been greatly exaggerated 0.58 12. Humans were meant to rule over the rest of nature 0.64 14. Humans will eventually learn enough about how nature works to be able to control it 0.62 1. We are approaching the limit of the number of people the earth can support 0.56 11. The earth is like a spaceship with very limited room and resources 0.73 13. 
Results
The relationship between environmental concern, environmental protection and economic growth in the most developed countries
The data for 1993 and 1996 suggest that, once above $10,000 GDP per capita, economic growth leads to an increase in the amount of PA (Fig. 5a) . However, the shape of the curves in 2014 and 2016 shows that PA coverage reaches its maximum at a GDP of around $30,000 per capita and slightly decreases beyond that threshold, implying that there is a minimum and maximum in the relationship between environmental protection and economic growth (cf. Figs. 5a and 1a) . Greater variability in the relationship between PA coverage and GDP in the 2010s suggests that factors other than economic development have become major determinants of PA coverage in the most developed countries.
Our study suggests that the relationship between economic development and environmental concern is non-linear. In the 1990s and 2000s the greatest environmental concern was observed in the countries with the highest GDP per capita, but no proportional increase in environmental concern was evident in 2010 (Fig. 5b) . The better fit of the second order polynomial in comparison to the three monotone curves suggests that public concern for the environment does not increase proportionally to development; the first derivative of the second order polynomial suggests a maximum at approximately $55,000 per capita, beyond which further economic growth results in decreasing public concern for the environment. A similar relationship between environmental concern and development was obtained if HDI was used instead of GDP.
The relationship between environmental concern and PA coverage implies the possible existence of a multivalued Z-shaped ECKC with three branches (cf. Fig. 5c to the upper branch (dashed) of the ECKC at Fig. 2a and b) . In the 1990s most of the highly developed countries surveyed by the ISSP had less than 20% of their terrestrial land in PA, and the association between environmental concern and PA coverage was positive for all countries with less than 20% of PA. Two decades later the ISSP data indicate environmental concern is levelling off or even showing a slightly decreasing trend. The first derivative of the second order polynomial regression curves for 1993, 1996 and 2014 suggests the maximum environmental concern could be at 20-32% of a country's territory under conservation. However, with the exception of the year 1993, the association is weak (R 2 ≤ 0.10). Therefore, rather than focusing on the PA coverage at which a maximum environmental concern appears, attention should be paid to the emerging negative trend of environmental concern in relation to increasing PA coverage.
Public attitudes toward greater conservation of forests
The national-level analysis supports the ECKC theory. At over 50% of terrestrial land under protection, only 37.3% of respondents supported greater conservation of forests. Support for an increase in forest conservation can primarily be explained by a general concern for the environment and forests and less by the naturalness of forests and landscape attributes (Table 4 ). The predictors that best explained the attitude toward greater conservation of forests include the respondents' general attitude toward the development of forest cover (F_CVR) and growing stock (GS) in the past decade, attitude toward current harvesting intensities (HRVST), satisfaction with the current level of control in forests (CTRL), and concern for the population of protected brown bears (BEAR). An important factor influencing support for the expansion of forest conservation was the general belief that world ecosystems are fragile and there are limits to growth (PC 2). PC 2, indicated by the four odd items in the NEP scale, represents the emerging environmental paradigm in which humans are seen as part of fragile ecosystems. A proenvironmental orientation increased positive attitudes toward forest conservation by 33% when keeping other variables in the model at their mean values.
Fragility/Limits to Growth (PC 2) was not the only environmental attitude extracted from the NEP scale, but the only one that was significant. Altogether, we found four principal environmental attitudes, which explained 48% of the variability in respondents' views on the relationship between nature and humans: Fragility/Limits to Growth (PC 2), Anthropocentrism (PC 1), Equity of Humans and Nature (PC 3) and Humans the Worst Element on the Earth (PC 4). Contrary to our expectations, PC 4, which is an environmental worldview on the far right side of the continuum from anthropocentrism to environmentalism, did not significantly increase support for greater conservation of forests.
Most of the landscape attributes were insignificant predictors of support for greater forest conservation, except for HNV (Table 4) . The higher the naturalness of forests in the surroundings of a respondent's home, the lower the logit of support for greater conservation of forests. Landscape diversity, landscape composition and vicinity to a forest were not significant. Living in a Natura 2000 area (N2000) and the overall quality of living conditions (POLTN and LFA) did not significantly change the odds of supporting greater forest conservation. None of the demographic variables significantly influenced respondent attitude toward forest conservation.
Environmental beliefs and public opinion on greater conservation of forests show no spatial clustering. Moran's I was close to 0 for all principal beliefs and for the variable CONS (the p-value of Moran's I statistics > 0.05, Fig. 6 ). This means that respondents with a pro-environmental orientation and those who potentially agree with greater environmental protection did not cluster in any specific type of landscape or state of naturalness.
Discussion and conclusions
Implications of the Environmental Concern Kuznets Curve theory for environmental protection
The global level analysis indicates an inverse N-shaped EKC with minimum protection in the industrial period and maximum protection in the late post-industrial period. The result that GDP above $10,000 per capita increases environmental protection is consistent with the findings of Bimonte (2002) , who found a U-shaped EKC for PA in 34 European countries in 1996. Bimonte's analysis included many countries with GDP bellow $10,000 per capita and can therefore be used as evidence for the part of the inverse N-shaped EKC left of the minimum at approximately $10,000 per capita (Fig. 5a ). An inverse N-shaped EKC together with a U-shaped relationship between environmental concern and economic development (Fig. 5b) suggest the possible existence of a multivalued ECKC with three branches.
The weak significance of the relationship between environmental protection and economic development in the last decades suggests that beyond a certain level of affluence either the government's environmental expenditures for PA no longer track economic growth or public demand for environmental protection decreases. Given the convex shape of the environmental concern curve (Fig. 5b) , it is more likely that the reason for the maximum in the EKC is decreasing public demand for environmental protection. The less significant relationship between economic development and PA coverage and environmental concern and PA coverage in recent years in comparison to that in the 1990s could indicate public fatigue with the problem of environmental degradation and the failure to recognize PA as a solution to environmental protection. Our analysis suggests that the environment in the most developed countries could experience increasing pressure due to decreasing environmental concern and lower public support for PA.
There is an ongoing debate among environmental sociologists about the reasons for a weaker or stronger association between environmental concern and economic development (e.g. Knight and Messer, 2012; Franzen and Vogl, 2013a,b; Dorsch, 2014; Hao, 2016; Echavarren, 2017) . Since our study is limited only to the most developed countries, it does not provide empirical verification of the ECKC theory over the whole gradient of economic development and environmental protection. Moreover, the fit of our regression models was mediocre (yet still comparable to that of the models with one independent variable in similar studies (e.g. Bradshaw et al., 2010; Franzen and Vogl, 2013a, b) ); therefore, caution is needed when drawing conclusions about the validity of the ECKC theory. Nonetheless, our study does not analyze all the drivers of environmental concern at the global level. Multilevel , where W i is the Wald statistic for predictor i, df is the degrees of freedom for predictor i, -2LL 0 is −2 times the log likelihood of a model with only an intercept.
A. Ficko, A. Bončina Journal of Environmental Management 231 (2019) 968-981 statistical models (Pisano and Lubell, 2017) using the confirmatory approach could explicitly identify the reasons for decreasing environmental concern in the most developed countries. The national-level analysis yielded another important conclusion for the developed countries facing increasing demands for environmental protection. Despite the differences in the composition and structure of the landscape where the supporters and opponents of forest conservation reside and differences in their sociodemographic profiles (Table 2) , psychological factors such as strong awareness of global fragility/limits to growth (PC2) and the general concern for forest habitats and species were more important than the actual state of the environment. This finding is consistent with a study on public support for protected areas in Italy (Carrus et al., 2005) . However, the result that younger, bettereducated people, women and urban residents did not differ in environmental concern from their counterparts seems to contradict many studies of environmental concern (e.g. Dietz et al., 1998; Franzen and Vogl, 2013a; Liu et al., 2014) . On the other hand, it is consistent with novel interpretations that subjective values become increasingly important for explaining environmental concern as countries develop (Dorsch, 2014) , and it may explain why further demands for forest conservation in countries rich in protected forests cause so much controversy between environmentalists and their critics.
The negative influence of the naturalness of forests in the surroundings of respondents' homes on support for greater conservation of forests could imply that Slovenia as a country with extremely high PA coverage is already beyond the maximum on the ECKC curve and that public support for nature conservation has already started to change over to opposition. However, it should be noted that in its current position on the EKC and ECKC (Fig. 5a and c, rightmost panels) , Slovenia is an outlier and therefore the country-level results should not be overgeneralized.
A possible explanation for the lack of support among respondents from high nature value areas for greater forest conservation is the limitations that residents of PA face. Greater conservation of forests was not supported by private forest owners (Table 4 ) and respondents living in landscapes with a high proportion of protected forests and less favorable physical and socio-economic conditions (Table 2) . Forests may create a sense of isolation between neighbors, detract from the beauty of the landscape and represent a threat to other land-use activities because forests have little to offer for local people (Elands et al., 2004) . van den Berg and Koole (2006) showed that rural residents have a higher general preference for managed nature than urban residents, who generally rate managed landscapes as significantly less beautiful than wild landscapes.
Measuring public versus individual attitudes in environmental preference studies
The even dispersion of environmental attitudes across the country does not mean that there are no contrasts between users and producers of ecosystem services. In quantitative representative surveys, preferences of rural communities (the "producers") are not detected for sampling reasons. Since most of residents in European countries live in urban areas, representative public opinion surveys convey the preferences of the urban majority. This phenomenon of "psychological ownership of a landscape" (Matilainen et al., 2017) was very likely also a factor in our study and could be the reason for the rather weak influence of the respondents' surroundings on their attitude towards A. Ficko, A. Bončina Journal of Environmental Management 231 (2019) 968-981 conservation. Since our sample was proportional to the population in the statistical region, sparsely populated areas that generally exhibit a high nature value were underrepresented. The implicit assumption of public opinion surveys that a "rational signal" within the "subjective noise" of individual choice can be captured (March, 1994:4) should thus be viewed with necessary caution. Although a "parasitic relationship between urban and rural communities" (Kelly-Reif and Wing, 2016) is inevitable if the majority of the population lives in urban areas, we believe that the imbalance between the location of the subject (the respondent) and the object of the study (the natural environment) can be partially avoided by selecting a variable spatial scale of analysis. Using settlements as basic units for analyzing public environmental preferences has two advantages. First, civic and natural place attachment studies (e.g. Scannell and Gifford, 2010; Niemiec et al., 2017) warn against using a uniform spatial scale for measuring pro-environmental behavior because the strength of socially-based place attachment and physically-based place attachment varies with the size of the investigated neighborhood. Second, other approaches for integrating spatially referenced social data to biophysical data have significant shortcomings. Public Participation Geographic Information Systems (PPGIS) where respondents directly identify the places they believe need conservation by placing markers on a map (e.g. Van Riper and Kyle, 2014; Korpilo et al., 2018) could be useful for testing the determinants of pro-environmental behavior at the local scale. Raster analysis, on the other hand, may be better suited for global scale estimation. However, the uniform grid cell may be too large or too small to capture the psychological and landscape variables in highly diverse landscapes. Performing a spatially explicit analysis of environmental concern on the global scale thus remains a challenge.
We conclude that post-industrial societies will likely encounter a maximum in environmental protection and environmental concern beyond which the danger of environmental degradation will increase amid lower public support for PA, decoupling of environmental concern from economic growth and increasing importance of subjective values of human concern for the state of the natural environment. Note: PA93, PA96,…, PA16 represents percentage of protected terrestrial area of total land area in (IUCN, 1994 IUCN, 1998; WB, 2016b; UNEP-WCMC, 2016) . GDP93, GDP96,…, GDP16 is gross domestic product (GDP) per capita in the respective year based in purchasing power parity (PPP) converted to current international dollars based on the 2011 International Comparison Program (WB, 2016). ECI93, ECI00 and ECI10 is Environmental Concern Index in 1993, 2000 and 2010, respectively (Franzen and Vogl, 2013a) . HDI93, HDI96,…, HDI15 is Human Development Index in (UNDP, 2016 . The Arab states of the Persian Gulf and microstates were excluded from the analysis due to their specifics in the economic development and the state of the environment.
